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SYNOPSIS 


This  investigation  was  concerned  with  the  development  of  numerical 
measures  for  the  significant  geometric=design  elements  of  tvro-lane 
highways  located  in  rural  areas „  A  mathematical  model  for  the  modulus 
of  geometric  aspects  was  solved  to  evaluate  the  ease  with  which 
vehicular  traffic  traverses  a  highway  section  with  a  particular 
combination  of  geometric  features.  These  geometric  moduli  are  predicated 
on  the  approach  speed  of  the  traffic  and  on  the  speed  reduction  produced 
by  the  design  elements,, 

Solutions  to  a  multiple  linear  regression  equation  provided  a 
reasonable  estimation  of  the  speed  parameters 0  The  geometric-design 
variables  evaluated  for  two-lane  highways  were  degree  of  curve,  gradient^ 
minimum  stopping  sight  distance,  and  lane  widtho  In  addition,  percent 
of  out«of=state  cars,  percent  of  truck  combinations,  number  of  commercial 
roadside  establishments  per  mile,  and  total  traffic  volume  constituted 
the  controls  necessary  for  functional  geometric  design,,  The  statistical 
model  used  for  the  generation  of  approach  speeds  and  speed  reductions 
was  developed  from  the  multivariate  analysis  of  traffic-flow  conditions 
observed  on  two-lane,  rural  highways  „ 

Finally,  criteria  for  different  levels  of  balanced  geometric  design 
were  developed  for  use  by  the  design  engineer,,  The  moduli  for  geometric 
characteristics  permit  the  engineer  to  select  various  combinations  of 


geometric-design  elements  that  produce  the  same  influence  on  traffic 
flowo  This  technique  can  also  be  applied  to  the  evaluation  of  redesign 
and  to  the  conduct  of  various  highway  planning  surveys,  such  as  needs 
studies  and  sufficiency  ratings « 


INTRODUCTION 

The  safe,  expedient,  and  economic  movement  of  traffic  is  probably 
most  influenced  by  the  geometric  aspects  of  the  highway.  However, 
little  attention  has  been  devoted  to  the  quantitative  evaluation  of 
geometric  design,,  The  knowledge  of  highway  geometric  design  can  be 
fully  developed  only  when  the  effects  of  its  elements  on  traffic  flow 
are  measured  and  expressed  in  numerical  terms  0 

The  purposes  of  this  research  investigation  were  to  develop 
numerical  ratings  of  the  geometric  elements  that  significantly  influence 
the  rate  of  traffic  flow  and  to  establish  criteria  for  the  balanced 
design  of  two~lane  highways  located  in  rural  areas.  The  geometric  moduli 
and  the  design  criteria  were  predicated  on  two  speed  parameters,,  The 
average  speed  on  the  approach  to  a  particular  combination  of  geometric 
features  indicates  the  level  of  the  design  in  regard  to  efficiency  0  As 
average  speed  increases,  the  highway  section  carries  the  traffic  in 
a  more  expedient  manner,,  In  addition,  the  speed  reduction  produced  by 
the  given  geometric  arrangement  represents  the  relative  safety  of  the 
highway  location,,  Smaller  changes  in  speed  are  associated  with  safer 
highway  travel. 

These  geometric  moduli  for  two-lone,  rural  highways  can  be  used 
to: 

1.  Proportion  the  geometric-design  elements  of  a  highway  to 
achieve  a  uniform  level  of  traffic-flow  conditions; 

2,  Compare  the  effects  of  various  combinations  of  geometric 
features  on  the  rate  of  traffic  movement; 


3o  Analyze  different  geometric  designs  in  regard  to  their 

operational  characteristics; 
4»  Evaluate  quantitatively  the  influence  of  redesign  on  the 

behavior  of  traffic  flow; 
5o  Provide  numerical  evaluations  of  tolerable  standards  for 
the  determination  of  deficiencies  in  highway  needs  studies; 
and 
60  Determine  sufficiency  ratings  for  programming  highway 

improvements* 
In  summary,  both  practical  and  theoretical  considerations  were 
applied  for  a  scientific  approach  to  the  quantitative  evaluation  of 
the  geometric  design  of  highways.  These  moduli  of  geometric  aspect? 
provide  numerical  ratings  of  various  design  combinations  on  an  interval 
scale  of  measurement*  Thus,  the  engineer  can  use  these  moduli  for 
geometric  characteristics  to  assist  him  in  formulating  the  professional 
judgment  necessary  in  achieving  balanced  geometric  desdgn0 


PROCEDURE 

To  evaluate  the  moduli  for  geometric  characteristics,  it  was 
necessary  to  solve  a  mathematical  model  for  speed  conditions  that  were 
generated  by  a  statistical  model  for  geometric-design  elements  and 
design-control  variables..  The  expressions,  "geometric  modulus, " 
'•modulus  of  geometric  aspects, "  and  "modulus  for  geometric  characteristics, " 
are  used  interchangeably  in  this  paper  to  denote  the  numerical  rating 
of  highway  geometric  design,, 

Recent  theoretical  studies  of  traffic  flow  have  postulated  that 
vehicular  movement  is  produced  by  a  motivating  pressure  potential,, 
Differences  in  potential  along  the  highway  produce  various  rates  of 
traffic  movement.  Therefore,  this  potential  indicates  the  flow  behavior 
of  traffic  traveling  on  a  highway  section  with  certain  geometric-design 
characteristic  So  The  formula  for  the  modulus  of  geometric  aspects  was 
presented  ass 

lo  F0  =  In  (AS0  -  2  AS)  -  lii  AS 

where  F0  -  geometric  modulus, 

S0  »  average  speed  on  approach  to  a  geometric 
element,  and 

As  =»  reduction  in  average  speed  produced  by  the 
corresponding  geometric  element « 

The  derivation  of  this  expression  is  presented  in  the  literature.  (2,  ,4)* 

The  modulus  for  geometric  characteristics  is  a  numerical  measure  of  the 

*  Numbers  in  parentheses  refer  to  sources  listed  in  the  Bibliography© 
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ease  with  which  traffic  traverses  a  highway  location  with  certain 
geometric  features,, 

To  solve  the  preceding  equation  for  real  values  representing  the 
actual  conditions  encountered  on  two-lane  highways  located  in  rural 
areas,  a  multiple  linear  regression  equation  was  evaluated  for 
estimating  mean  approach  speeds  and  speed  reductions .  The  follovnLng 
statistical  model  was  developed  from  the  multivariate  analysis  of 
traffic  flow  on  two-lane,  rural  highways: 

2.  S  -  39.34  +  0o0267  Xj,  ♦  Ool396  %  -  0o8125  X3 

-  0.1126  X4  +  0.0007  X5  *  0.6444  *6  -  0«5451  Xy 

-  0.0082  Xg 

where  S  »  mean  spot  speed  -  mph, 

X-j_  -  out-of-state  passenger  cars  in  traffic  stream  -  percent, 

Xq  »  truck  combinations  (tractor  with  one  or  more  trailers) 
in  traffic  stream  -  percent, 

X3  »  degree  of  curve  -  deg, 

X^  ■  gradient  -  percent, 

Xc  ■  minimum  stopping  sight  distance  -  ft, 

X^  -  lane  width  -  ft, 

Xjr  »  number  of  commercial  roadside  establishments, 
such  as  restaurants,  service  stations,  motels, 
taverns,  etc.,  per  mile  (counted  on  both  sides 
of  the  roadway  for  one-half  mile  in  advance  of 
and  one-half  mile  beyond  the  speed  site)  - 
no.  per  all*,  and 

Xg  «  total  traffic  volume  -  vph. 

The  coefficient  of  multiple  correlation  was  0.788  for  this  investigation 

and  was  significant  at  the  5-percent  level.     The  precision  of  this 


multiple  estimate  vras  measured  by  a  standard  error  of  estimate 
equal  to  4*47  mph»  This  regression  model  provides  a  reasonable 
and  efficient  evaluation  of  the  functional  relationship  between 
mean  spot  speed  and  the  eight  variables  that  significantly  influence 
the  rate  of  traffic  flow  on  two=lane,  rural  highways 0  (3) 

The  multiple  linear  regression  equation  was  solved  to  generate 
the  average  speed  on  the  approach  to  a  geometric  element  (S0)  and 
the  average  speed  on  the  corresponding  design  feature  (S^)*  The 
difference  between  these  two  mean  speeds  (S0  =  Si)  produced  the 
reduction  in  average  speed  occasioned  by  the  geometric«=<iesign  element 
(AS),  These  two  speed  parameters  (S0  and  AS)  were  essential  for  the 
solution  of  the  mathematical  model  representing  the  modulus  for 
geometric  characteristics*  This  computational  technique  was  programmed 
in  Fortran  Language  for  the  IBM  7090  Computer  to  obtain  the  geometric 
moduli  for  various  combinations  of  geometric  elements  and  design  controls. 

Design  criteria  were  developed  in  this  investigation  for  various 
levels  of  highway  design.  Seasonable  limiting  values  of  degree  of 
curve,  gradient,  minimum  stopping  sight  distance,  and  lane  wi-ith  were 
formulated  from  accepted  geometries-design  policy  for  design  speeds 
of  30,  40,  50,  60,  and  70  mph.  (1)  The  evaluation  of  the  expression 
for  the  modulus  of  geometric  aspects  permitted  the  establishment  of 
minimum  geometric  moduli  for  the  five  design  speeds. 


RESULTS 

Solutions  to  the  statistical  model  ware  generated  for  average  values 
of  the  design-control  variables,.  The  four  design  controls  were  estab- 
lished at  the  following  levels t 

1«  Out-of-state  passenger  cars  in  traffic  stream  -  20  percent, 
20  Truck  combinations  in  traffic  stream  »  7<>5  percent, 

3o  Number  of  commercial  roadside  establishments  per  mile  - 
1  per  mile,  and 

4o  Total  traffic  volume  -  900  vpho 

These  average  levels  are  representative  of  travel  conditions  on  two-lane* 

rural  highways  for  design  purposes,.  (1,  3) 

GEOMETRIC  MODULI 

A  multivariate  analysis  of  traffic  flow  indicated  that  degree  of 

curve,  gradient,  minimum  stopping  sight  distance,  and  lane  width  were 

the  four  geometric-design  elements  that  significantly  influenced  the 

rate  of  traffic  movement.  (3)  Therefore,  only  these  four  variables 

were  considered  over  the  following  ranges  in  the  development  of  numerical 

ratings  of  geometric  design: 

lo  Degree  of  curve  -  0  to  12  deg  in  1-deg  increments, 

2a     Gradient  -  0  to  10  percent  in  1-percent  increments, 

3o  Minimum  passing  sight  distance  -  200,  300,  400,  500,  600, 
800,  1000,  1500,  2000,  and  2500  ft,  and 

4.  Lane  width  -  9,  10,  11,  12,  and  13  ft. 
These  values  are  fairly  indicative  of  the  geometric  conditions  of  two- 
lane  highways  located  in  rural  areas 0  In  regard  to  sight  distance,  the 
limit  of  driver  visibility  is  approximately  2500  ft. 


.jOOS  ,oc 
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The  moduli  for  geometric  characteristics  of  two-lane*  rural 
highways  are  presented  in  the  Appendix,  Tables  lo00  to  5ol0.  The 
geometric  moduli  calculated  from  the  mathematical  model  were  scaled 
by  a  factor  of  ten  to  produce  the  tabled  values.  Different  lane  widths 
and  various  percent  grades  are  represented,  respectively,  by  the  unit 
digit  and  the  tenth  and  hundredth  digits  of  the  numerical  designations 
of  these  tables 0  The  selected  values  of  degree  of  curve  and  minimum 
stopping  sight  distance  are  listed  in  each  tabulation,, 

If  there  is  no  change  in  average  speed,  the  calculated  value  of 
the  geometric  modulus  becomes  infinite*  Therefore,  in  Table  lo00, 
Appendix,  the  ideal  geometric -design  condition  of  tangent  and  level 
aline  me  nt  with  a  wide  lane  and  an  adequate  minimum  stopping  sight 
distance  was  arbitrarily  assigned  the  rating  of  100o  All  remaining 
geometric  moduli  were  computed  in  relation  to  this  ideal  situatir>i<> 

The  relationships  between  geometric  moduli  and  each  desigr  element 
are  shown  in  Figs„  1  to  4o  Similar  effects  on  the  ease  of  traffic 
movement  are  indicated  for  increasing  values  of  all  restrictive  variables, 
although  degree  of  curve  has  the  most  pronounced  influence „  The  moduli 
of  geometric  aspects  rapidly  decrease  for  small  restrictive  values  and 
continue  to  decrease  at  a  decreasing  rate  as  the  restvictirns  of  the 
geometric  features  increase., 
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DESIGN  CRITERIA 

The  development  of  design  criteria  for  two-lane,  rural  highways 
is  illustrated  in  Table  10    The  tabulated  values  of  the  four  geometric 
elements  represent  reasonable  upper  limits  for  degree  of  curve  and 
gradient  and  reasonable  lower  limits  for  minimum  stopping  sight 
distance  and  lane  width  at  design  speeds  of  30,  40,  50,  60,  and  70  mpho 
The  minimum  geometric  moduli  corresponding  to  these  design  speeds  are, 
respectively,  19,  23,  27,  31,  and  35»  Therefore,  in  the  balanced 
geometric  design  of  a  highway  for  a  given  level  of  design  spaed,  the 
geometric  moduli  of  the  various  roadway  sections  must  have  ratings 
equal  to  or  greater  than  the  design-level  value 0 

Design  levels  of  the  modulus  for  geometric  characteristics  are 
expressed  as  a  function  of  design  speed  in  Figo  5«  The  straight-line 
relationship  is  indicative  of  modern  engineering  principles,  in  that 
the  engineer  tends  to  analyze  and  synthesize  in  terms  of  linear 
associations. 

APPLICATIONS 

In  this  section  of  the  report  several  examples  are  presented  to 
illustrate  the  application  of  geometric  moduli  to  problems  in  highway 
planning  and  design*  Although  reasonable  values  of  degree  of  curve, 
gradient,  minimum  stopping  sight  distance,  and  lane  width  were  selected 
in  the  development  of  minimum  criteria  for  various  levels  of  design 
and  terrain  conditions,  the  practicing  engineer  can  apply  design  and 
planning  standards  that  are  more  applicable  to  his  particular 
situation,, 


■ 
o  atmlrtb 


Table  1 


DESIGN  CRITERIA  FOR  TWO-JLA1E,  RURAL  HIGHWAYS 
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Geometric  Elements 

Design  Speed, 

mph 

30 

40     50 

60 

70 

Degree  of  Curve,  deg 
Gradient,  percent 
Min.  Stop.  Sight  Diet,,  ft 
Lane  Width,  ft 

20 

7 

200 
11 

12      8 

6     5 

300    400 

11     11 

5 

4 

500 

12 

3 
3 

600 
12 

Design  Level 

19 

23     27 

31 

35 

16 
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The  first  illustration  is  concerned  with  the  design  level  of 
the  geometric  modulus  for  the  selection  of  various  combinations  of 
geometric  features  to  produce  a  balanced  design  that  is  adequate 
for  a  specified  design  speed.  If  a  design  speed  of  60  mph  is  warranted, 
then  the  moduli  of  geometric  aspects  must  be  equal  to  or  greater  than 
31  for  ^11,  sections  of  this  roadway.  The  limiting  conditions  of  the 
four  geometric  elements  and  the  design  levels  are  shown  in  Table  1 
as  a  function  of  design  speed  for  two-lane  highways  located  in  rural 
areas « 

The  modulus  for  geometric  characteristics  can  also  be  used  to 
compare  the  desirability  of  various  combinations  of  geometric  features. 
To  illustrate  this  second  example,  it  is  assumed  that  two  different 
geometric  designs  are  possible  for  a  given  highway  section*  The 
degree  of  curve,  gradient,  minimum  stopping  sight  distance,  and  lane 
width  are,  respectively,  6  deg,  1  percent,  400  ft,  and  12  ft  for  the 
first  design.,  The  corresponding  geometric  elements  for  the  second 
case  are  2  deg,  4  percent,  1000  ft,  and  12  fto  The  respective  geometric 
moduli  are  determined  from  Tables  2001  and  2o04*  Appendix,  as  31  and 
37o  Therefore,  it  i3  concluded  that  the  second  design  affords  a  better 
combination  of  geometric  features  in  regard  to  traffic«flow  characteristics . 

Another  application  of  the  moduli  of  geometric  aspects  is  to  obtain 
an  average  numerical  rating  for  the  entire  length  of  a  highway  that  is 
being  designed  or  redesigned,,  This  quantitative  evaluation  of  the 
operational  conditions  is  readily  ascertained  by  calculating  a  weighted 
average  of  the  geometric  moduli  for  the  individual  sections  that  comprise 
the  total  highway.  Each  modulus  is  weighted  by  the  length  of  highway 
for  which  it  is  the  numerical  measure,,  Weighted  geometric  moduli 


col  jaW*;' 
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can  also  be  vised  to  compare  the  relative  advantages  of  alternate 
highway  locations* 

The  final  example  involves  the  development  of  tolerable  standards 
for  determining  geometric  deficiencies  in  highway.<yneeds  studies,, 
Estimates  of  degree  of  curve,  gradient,  minimum  stopping  sight 
distance,  and  lane  viidth  that  permit  reasonably  safe,  efficient,  and 
comfortable  travel  on  two-lane,  rural  highways  are  listed  in  Table  2 
for  the  primary-state  classification  and  in  Table  3  for  the  secondary- 
state  classificationo  These  tolerable  standards  for  level,  rolling,  and 
hilly  terrain  represent  levels  of  geometric  conditions  that  rank 
below  design  standards.,  The  tolerable  levels  of  geometric  modulus 
were  obtained  from  Tables  1800  to  5*10,  Appendix,  for  the  specified 
geometric-design  conditions*  If  the  road  inventory  of  a  primary- 
state  system  shows  that  a  given  highway  section  located  in  level  terrain 
has  a  degree  of  curve,  gradient,  minimum  stopping  sight  distance,  and 
lane  width  of  9  deg,  3  percent,  200  ft,  and  10  ft,  respectively,  then 
the  modulus  of  geometric  aspects  is  determined  from  Table  4o03,  Appendix, 
as  25  o  In  a  comparison  of  the  actual  geometric  modulus  of  25  with  the 
tolerable  level  of  29  presented  in  Table  2,  it  becomes  evident  that 
this  road  section  has  a  geometric  deficiency,.  Thus,  numerical  ratings 
of  geometric  design  can  be  used  to  evaluate  quantitatively  the  traffic 
services  rendered  by  existing  highway  facilities,, 


Table  2 


TOLERABLE  CRITERIA  FOR  TWO-LANE,  RURAL  HIGHWAYS 
IN  THE  PRIMARY-STATE  CLASSIFICATION 
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Geometric  Elements 

Terrain 

Level 

Rolling 

Hilly 

Degree  of  Curve,  (leg 
Gradient,  percent 
Mln.  Stop,,  Sight  Diate,  ft 
Lane  Width,  ft 

6 
5 

500 
11 

9 

6 

400 

10 

12 

7 

300 

9 

Tolerable  Level 

29 

25 

22 

Table  3 


TOLERABLE  CRITERIA  FOR  TWO-LANE,  RURAL  HIGHWAYS 
IN  THE  SECONDARY-STATE  CLASSIFICATION 
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Terrain 

Geometric  Elements 

Level 

Rolling 

Hilly 

Degree  of  Curve,   deg 

10 

20 

30 

Gradient,  percent 

8 

10 

12 

Mino  Stop.  Sight  Dist«,  ft 

400 

300 

200 

Lane  Width,  ft 

10 

9 

9 

Tolerable  Level 

24 

18 

13 

21 


CONCLUSIONS 

In  this  research  investigation  moduli  for  geometric  characteristics 
were  developed  as  numerical  evaluations  of  the  significant  geometric- 
design  elements  applicable  to  two-lane  highways  located  in  rural  areas. 
The  geometric  modulus  quantitatively  represents  the  ease  with  which 
traffic  traverses  a  highway  section  with  a  particular  combination  of 
geometric  features  <,  Therefore,  the  effects  of  highway  geometric  design 
on  traffic  movement  can  be  measured  and  expressed  in  terms  of  numerical 
ratings o 
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600 

5  0C 

400 

3oG 

200 

0 

54 

50 

4  7 

45 

44 

43 

43 

43 

42 

4  2 

1 

46 

44 

43  . 

41 

41 

40 

4  0 

40 

39 

39 

2 

42 

41 

3  9 

5  8 

3R 

37 

37 

37 

3  7 

37 

3 

39 

38 

37 

36 

36 

35 

35 

35 

35 

35 

H 

37 

36 

35 

34 

34 

34 

3  3 

33 

3  3 

33 

5 

3  5 

34 

33 

33 

3  2 

12 

32 

32 

32 

5  2 

6 

33 

32 

32 

31 

31 

31 

31 

31 

'   30 

30 

7 

32 

31 

30 

30 

30 

3  0 

29 

29 

29 

29 

8 

30 

30 

29 

29 

29 

28 

2b 

2b 

28 

2  8 

9 

29 

29 

28 

2ii 

28 

27 

21 

27 

27 

21 

10 

28 

28 

27 

27 

27 

27 

lb 

26 

26 

It 

11 

21 

27 

26 

2b 

2b 

26 

2b 

25 

25 

2  5 

12 

2  6 

26 

25 

25 

25 

25 

25 

25 

25 

25 

TABLE  2.02 

MODULI  FOR 

GEOME 

-TRIG  C 

HARACTERIST 

r  r  c 

LANE  WIDTH 

=  12  FT 

. 

PERCENT 

GRADE 

2 

JEG.UF 

SIGHT 

DISTANCE 

FECT 

CURVE 

250C 

2000 

150C 

1000 

8G0 

600 

5.00 

400 

30  0 

20C 

0 

52 

49 

46 

44 

44 

4  3 

43 

42 

42 

42 

1 

46 

44 

42 

41 

40 

40 

39 

39 

Z  -i 

39 

2 

42 

40 

39 

38 

36 

37 

37 

37 

3  7 

36 

3 

39 

38 

37 

36 

3  5 

35 

35 

35 

35 

34 

4 

36 

35 

35 

3  4 

34 

33 

33 

33 

a 

33 

5 

34 

34 

33 

32 

32 

ic 

32 

32 

32 

31 

6 

33 

32 

3  2 

31 

31 

M 

3C 

30 

30 

30 

7 

M 

31 

30 

30 

30 

29 

29 

29 

^9 

29 

8 

30 

30 

29 

29 

2B 

28 

28 

28 

2  8 

26 

9 

29 

29 

2d 

28 

27 

27 

27 

27 

27 

2  7 

10 

28 

28 

21 

27 

27 

2  6 

26 

26 

26 

26 

11 

21 

27 

26 

26 

26 

2  6 

25 

25 

25 

25 

12 

26 

26 

25 

25 

25 

2  3 

25 

2b 

25 

24 

TABLE  2.03 

MODULI 

GEOMI 

ETRIC 

CHARACTERISTICS 

LANE 

WIDTH 

-  12  FT 

• 

PERCENT 

GRADE 

3 

DEG.OF 

SIGHT 

DISTANCl 

FEET 

CURVE 

250  0 

"2000 

1500 

1000 

800 

600 

500 

400 

3  00 

200 

0 

51 

48 

46 

44 

43 

4^ 

42 

42 

41 

<tl 

1 

45 

43 

42 

40 

40 

39 

v-> 

39 

39 

33 

2  . 

41 

40 

39 

38 

3  7 

37 

it 

36 

36 

36 

3 

38 

37 

36 

35 

3  5 

35 

35 

35 

34 

34 

4 

36 

35 

34 

34 

33 

33 

31 

33 

33 

33 

5 

34 

J>^ 

ii 

32 

3  2 

32 

3? 

31 

31 

31 

6 

3  3 

32 

31 

31 

31 

30 

30 

30 

30 

30 

7 

31 

31 

30 

30 

2  9 

29 

29 

29 

29 

29 

8 

30 

29 

29 

29 

28 

28 

28 

28 

26 

2  8 

9 

29 

28 

28 

28 

21 

27 

27 

27 

2  I 

ll 

10 

28 

27 

27 

27 

26 

26 

2b 

26 

2b 

26 

11 

2  7 

2.6 

26 

26 

26 

25 

2  5 

25 

2b 

25 

JL2 

26 

26 

25 

25 

2  5 

25 

25 

24 

24 

24 

TABLE  2.04 

MODULI  FOR 

GEOMETRIC 

CHARAC  TERISTIC 

c> 

LANE 

WIDTH 

=  12  FT 

. 

PERCENT 

GRADE 

4 

OEG.DF 

SIGHT 

DISTAMCE 

FEFT 

CURVE 

2500 

2000 

1500 

1000 

800 

600 

500 

400 

300 

200 

0 

50 

47 

45 

43 

42 

42 

42 

41 

41 

41 

1 

44 

43 

41 

40 

39 

39 

39 

38 

38 

38 

2 

41 

39 

38 

37 

37 

3  7 

36 

36 

~'o 

36 

3 

38 

37 

36 

35 

35 

35 

34 

54 

34 

34 

4 

36 

35 

34 

34 

ii 

33 

33 

33 

33 

32 

5 

34 

33 

33 

32 

32 

3  2 

31 

31 

31 

31 

J5 

32 

32 

31 

31 

30 

3.0 

jo 

30 

5  0 

30 

7 

31 

30 

30 

29 

29 

2  i 

29 

29 

2^ 

29 

.8 

30 

29 

29 

28 

2  8 

2a 

26 

26 

^t) 

2* 

9 

29 

2d 

2  8 

27 

I  7 

27 

27 

27 

27 

21 

IQ 

28 

27 

27 

26 

26 

26 

^6 

26 

26 

2  6 

11 

27 

26 

26 

26 

25 

25 

25 

25 

25 

lb 

12 

26 

25. 

25 

25 

25 

2^ 

24 

24 

^4 

24 

T.ABI 

uE  2.U5 

MODULI  FOR 

GEOMI 

:  T  R  I  c 

CHARACTERISTICS 

LANE 

WIDTH 

=  12  FT 

a 

PEP 

LCEM 

GRADE. 

=  5 

DEG-QF 

SIGHT 

DISTANCE 

FEET 

CURVE 

250C 

2000 

1500 

1000 

eoo 

600 

500 

400 

3C0 

200 

0 

49 

46 

4  4 

43 

42 

<»1 

41 

41 

41 

40 

1 

44 

42 

41 

39 

39 

39 

36 

38 

36 

38 

2 

4C 

39 

38 

37 

37 

36 

36 

36 

36 

36 

3 

3  6 

37 

3  6 

35 

35 

34 

34 

34 

34 

34 

4 

36 

35 

34 

3  3 

33 

33 

3? 

32 

32 

32 

5 

34 

33 

32 

3  2 

32 

31 

31 

31 

j>1 

31 

6 

32 

32 

31 

30 

iQ 

3  0 

30 

30 

30 

30 

7 

31 

30 

3TQ 

29 

2  9 

29 

29 

29 

29 

29 

8 

*r  30 

29 

29 

2R 

2« 

28 

28 

28 

26 

n6 

9 

29 

28 

28 

27 

27 

27 

27 

27 

27 

21 

10 

26 

27 

2  7 

26 

26 

26 

26 

26 

2b 

2  b 

11 

27 

26 

26 

25 

25 

25 

25 

25 

25 

25 

12 

26 

25 

25 

25 

25 

24 

24 

24 

24 

24 

TABLE  2.06 

MODULI  FOR 

GEOML 

:tric 

CHARAC TERISTIC 

c 

LANE 

WIDTH 

=  12  FT 

. 

PERCENT 

G  '<  APE 

=   6 

DEG. 

OF 

SIGHT 

DISTANCE 

FEET 

CURVE  2500 

2000 

1500 

1000 

800 

600 

50C 

400 

3  no 

200 

0 

48 

46 

44 

42 

4  2 

41 

41 

40 

40 

4u 

1 

43 

42 

40 

39 

39 

38 

38 

38 

JO 

37 

2 

40 

39 

38 

3  7 

3  6 

36 

36 

36 

35 

35 

3 

37 

36 

36 

35 

34 

34 

34 

34 

34 

34 

4 

35 

34 

34 

33 

3  3 

33 

32 

32 

3  2 

32 

5 

34 

33 

32 

32 

31 

31 

31 

31 

il 

31 

6 

32 

31 

31 

30 

30 

30 

30 

30 

JO 

3  0 

7 

31 

30 

30 

29 

2  9 

29 

29 

29 

29 

28 

d 

29 

29 

29 

28 

28 

28 

2H 

25 

2  7 

27 

9 

28 

28 

28 

27 

27 

27 

2  7 

21 

27 

26 

10 

27 

27 

27 

26 

26 

26 

26 

26 

26 

25 

11 

26 

26 

26 

25 

25 

2  5 

25 

25 

25 

25 

12 

26 

25 

25 

25 

24 

24 

24 

24 

2<* 

24 

TABLE  2.07 

MODULI  FOR 

GCl/ME 

:tric 

CHARACTERISTIC 

LANE 

WIDTH 

=  12  FT 

. 

PtKCENT 

GRADE 

-   7 

OEG. 

OF 

SIGHT 

DISTANCE 

FEET 

CURVE  2500 

2000 

1500 

1000 

BUG 

600 

5  00 

400 

300 

200 

0 

47 

45 

43 

42 

41 

41 

40 

40 

40 

40 

1 

43 

41 

4  0 

39 

3P 

38 

38 

37 

37 

37 

2 

39 

38 

37 

36 

36 

36 

36 

35 

35 

35 

3 

37 

36 

35 

34 

34 

3'* 

34 

34 

33 

3  3 

4 

35 

34 

34 

33 

i3 

32 

^2 

32 

32 

32 

5 

33 

33 

32 

31 

31 

31 

31 

31 

31 

31 

6 

32 

31 

31 

30 

30 

30 

30 

30 

29 

29 

7 

31 

30 

29 

29 

29 

2  9 

29 

28 

^8 

28 

8 

29 

2v 

28 

28 

2H 

28 

28 

27 

27 

2  7 

9 

28 

28 

27 

27 

27 

2  7 

27 

2  7 

26 

2  6 

10 

27 

27 

26 

26 

2b 

26 

26 

26 

26 

25 

LI 

26 

26 

26 

25 

25 

25 

25 

25 

25 

25 

12 

25 

25 

25 

24 

24 

24 

24 

24 

24 

2<* 

TABLE  2.C 

)8 

MODULI  FCR 

GEOMETRIC 

C  H  A  k  A  C 

TERISTIC 

j> 

LANE 

WIDTH 

=  12  FT 

. 

PER 

.CENT 

GRADE 

=   8 

OEG. 

OF 

SIGHT 

01  STANCE 

FEET 

CURV 

Z    2500 

2000 

150C 

1000 

800 

600 

5  00 

400 

300 

200 

0 

46 

44 

4  3 

41 

41 

4  0 

40 

40 

39 

39 

1 

42 

41 

3  9 

38 

38 

38 

37 

37 

37 

3  7 

2 

39 

38 

3  7 

36 

3  6 

3  5 

3  5 

35 

35 

3  5 

3 

3  7 

36 

35 

34 

34 

34 

34 

3  3 

33 

3  3 

4 

35 

3  4 

33 

33 

32 

32 

32 

32 

Y2 

32 

5 

33 

32 

32 

31 

31 

31 

31 

31 

30 

30 

6 

32 

31 

3  1 

30 

30 

3  0 

29 

29 

2  9 

29 

7 

30 

30 

29 

29 

2  9 

28 

28 

2  b 

2  8 

28 

8 

29 

29 

28 

28 

2d 

27 

27 

2  7 

27 

°7 

9 

2tf 

2b 

27 

27 

27 

27 

26 

2b 

26 

26 

10 

27 

27 

2b 

26 

26 

20 

26 

2  6 

25 

25 

11 

26 

26 

25 

25 

25 

2  5 

25 

25 

25 

25 

12 

25 

25 

25 

24 

24 

^4 

24 

2<t 

"   24 

24 

TA8LS  2.09 

MODULI  FOR 

GEOMETRIC  CI 

^ARAC 

TERISTIlS 

LANE 

WIDTH 

=  12  ft 

. 

PERCENT 

GRADE 

=   9 

DEG. 

GF 

SIGHT 

DISTANCE 

FEiT 

CURVE  2500 

2000 

1500 

100O 

800 

600 

500 

400 

300 

200 

0 

46 

44 

42 

41 

40 

40 

39 

39 

39 

39 

1 

42 

40 

39 

38 

38 

3  7 

37 

3  7 

37 

36 

2 

39 

38 

37 

36 

35 

3b 

3C 

3b 

35 

35 

3 

36 

36 

3  5 

34 

3<* 

33 

33 

3  3 

3  3 

55 

4 

3b 

34 

33 

32 

32 

32 

52 

3  2 

3  2 

31 

5 

33 

32 

32 

31 

31 

31 

31 

3C 

30 

30 

6 

31 

31 

30 

30 

30 

2  9 

29 

29 

2  9 

29 

7 

30 

3  0 

29 

29 

29 

28 

28 

28 

26 

28 

8 

29 

29 

28 

26 

28 

27 

27 

2  7 

21 

27 

9 

26 

28 

2  I 

27 

27 

26 

26 

26 

2b 

26 

10 

27 

21 

26 

26 

26 

2  6 

25 

2b 

25 

25 

il 

£b 

2<j 

25 

25 

25 

25 

2b 

2b 

2b 

24 

12 

2  b 

25 

2b 

.  24 

24 

24 

24 

24 

24 

24 

T4BLE  2.10 

MOCULI  FOR 

GEOMETRIC  CHARACTERISTICS 

LANE 

WIDTH 

=  12  FT 

. 

►j 

'ERCENT 

GRAOE 

=  10 

OEG. 

OF 

SIGHT 

DISTANI 

CE  — 

FEET 

CURV 

E  2S0C 

2000 

1500 

100C 

800 

600 

50u 

400 

300 

200 

0 

1*5 

43 

42 

40 

4  0 

39 

39 

39 

39 

38 

1 

41 

40 

39 

38 

5  7 

37 

37 

•37 

36 

36 

2 

38 

37 

36 

36 

35 

35 

35 

35 

34 

34 

3 

36 

35 

35 

3  4 

3  3 

33 

33 

33 

33 

i5 

4 

34 

34 

33 

52 

32 

32 

32 

32 

31 

31 

5 

33 

32 

31 

31 

31 

30 

30 

30 

30 

30 

6 

31 

31 

30 

30 

29 

29 

29 

29 

29 

29 

7 

30 

30 

29 

29 

28 

2d 

28 

26 

28 

2  8 

8 

29 

2  a 

28 

28 

27 

27 

27 

21 

27 

27 

9 

28 

27 

27 

27 

26 

26 

26 

26 

2tj 

26 

id 

21 

26 

26 

26 

26 

25 

25 

2  5 

2b 

25 

11 

26 

26 

2b 

25 

25 

2b 

25 

24 

24 

24 

12 

25 

2  5 

24 

£4 

24 

24 

24 

24 

24 

24 

TABLE  3.00 
MODULI  FOR  GEOMETRIC  CHAR  AC  I ER I  ST  I , 


LAME  WIDTH 

-  11  FT 

. 

PERCENT 

GRALE 

=   0 

DEG.OF 

SIGHT 

DISTANCE 

FEET 

CURVE 

25GC 

2000 

1500 

1000 

800 

600 

5  00 

400 

300 

2jO 

0 

48 

46 

44 

42 

42 

41 

41 

41 

4C 

<+0 

1 

43 

42 

40 

39 

39 

38 

38 

38 

J8 

37 

2 

40 

39 

38 

3  7 

36 

36 

36 

36 

36 

35 

3 

3/ 

36 

36 

35 

34 

34 

34 

34 

34 

34 

4 

35 

35 

34 

33 

33 

33 

52 

32 

32 

52 

5 

34 

33 

3  2 

52 

31 

31 

31 

31 

31 

31 

6 

32 

31 

31 

30 

30 

30 

30 

30 

30 

30 

7 

31 

30 

30 

29 

2.9 

2  9 

29 

29 

2  9 

28 

a 

30 

?9 

29 

28 

28 

2  J 

25 

2b 

28 

21 

9 

26 

28 

28 

27 

27 

27 

27 

27 

?7 

21 

10 

27 

27 

27 

26 

26 

26 

26 

26 

2b 

2b 

11 

26. 

26 

26 

25 

25 

25 

25 

25 

25 

25 

12 

?6 

25 

25 

25 

24 

24 

24 

24 

24 

24 

TABLE  3.01 

MQDULI  FOR 

GEOMETRIC  CF 

iARACl 

"ERISTICS 

LANE  w 

IDTH 

-  11  FT 

. 

PERCENT 

GRADE 

*   1 

DEG.OF 

SIGHT 

DISTANC 

.c  — 

FEET 

CURVE 

2500 

2000 

1500 

1000 

800 

600 

5  00 

400 

300 

200 

0 

47 

45 

43 

^2 

41 

41 

40 

40 

40 

40 

1 

43 

41 

40 

39 

3  8 

38 

38 

38 

37 

3  7 

2 

40 

38 

37 

36 

36 

36 

36 

35 

35 

35 

5 

37 

"36 

"3  5 

3  5 

3  4 

34 

34 

34 

34 

33 

4 

35 

34 

34 

33 

33 

3  2 

32 

32 

52 

32 

5 

33 

33 

32 

31 

31 

31 

31 

31 

31 

31 

6 

32 

31 

31 

3  0 

30 

30 

30 

30 

2~) 

2  9 

7 

31 

30 

30 

29 

29 

29 

29 

28 

2H 

28 

8 

29 

29 

2d 

28 

28 

2  8 

28 

27 

21 

27 

9 

28 

28 

27 

27 

27 

27 

2  7 

27 

<Lt 

26 

10 

27 

27 

26 

26 

26 

26 

26 

26 

2b 

26 

11 

26 

26 

2  6 

25 

25 

25 

25 

25 

25 

2  -j 

12 

26 

25 

25 

24 

24 

24 

24 

24 

2  4 

24 

TABLE  3.C2 

MOrULI  FCR 

GEOMETRIC  CHARACTERISTICS 

LANE  MID1 

=  11  FT 

. 

r 

'CRCENT 

GRADE 

=   2 

DEG.OF 

SIGHT 

DISTANCE  • 

FEET 

CURVE 

2500 

200C 

150C 

1000 

800 

600 

5  00 

400 

300 

200 

G 

47 

45 

4i 

41 

41 

40 

40 

40 

59 

39 

1 

42 

41 

40 

38 

38 

38 

37 

37 

3  7 

37 

2 

39 

38 

37 

-3  6 

36 

35 

35 

3  5 

35 

35 

3 

3  7 

36 

3  5 

34 

34 

34 

34 

33 

33 

33 

4 

35 

34 

33 

33 

32 

52 

32 

32 

52 

52 

5 

33 

32 

32 

31 

31 

3  1 

31 

31 

31 

50 

6 

32 

31 

31 

30 

30 

3  0 

30 

2  9 

29 

29 

7 

3U 

30 

29 

29 

29 

29 

28 

2d 

2  3 

28 

B 

29 

29 

28 

28 

28 

28 

27 

27 

27 

.7 

-i 

28 

28 

2.7 

2  7 

27 

27 

26 

26 

26 

2  6 

10 

27 

27 

26 

26 

26 

2  6 

26 

26 

25 

25 

11 

26 

26 

26 

25 

25 

25 

25 

25 

25 

25 

12 

25 

25 

25 

24 

24 

24 

24 

^4 

24 

2h 

TABLE  3.03 

MODULI  FOR 

GEOMETRlu  C 

HARAC 

TERISTIC 

LANE 

WIDTH 

=  11  FT 

. 

"ERCENT 

L.KADE 

3 

DEG. 

OF 

SIGHT 

DISTANCE 

FELT 

CUKVE  2500 

2000 

15  00 

1000 

800 

600 

50C 

4u0 

300 

200 

0 

46 

44 

42 

41 

40 

40 

40 

39 

3  9 

39 

1 

42 

40 

39 

3b 

38 

3  7 

37 

37 

3  7 

37 

2 

3> 

38 

37 

36 

36 

35 

35 

35 

35 

35 

3 

36 

36 

35 

34 

3h 

34 

33 

33 

3  3 

33 

4 

35 

34 

33 

32 

32 

32 

32 

32 

3  2 

32 

5 

33 

32 

32 

31 

31 

31 

31 

30 

30 

iO 

6 

31 

31 

30 

30 

3C 

2^ 

29 

29 

29 

29 

7 

3  0 

30 

29 

29 

2  ) 

23 

2b 

2b 

28 

2  H 

B 

29 

29 

28 

28 

28 

2  7 

27 

27 

21 

2  7 

9 

28 

28 

27 

2  7 

27 

2b 

2b 

26 

2  6 

26 

LO 

27 

27 

26 

26 

26 

?6 

2  6 

25 

2  5 

25 

11 

26 

26 

25 

25 

25 

25 

25 

25 

2  5 

24 

12 

25 

25 

25 

24 

24   • 

2<* 

24 

24 

24 

24 

TABLE  3.04 
MODULI  FUR  GEOMETRIC  CHARACTERISTICS 


LANE  WIDTH 

=  11  FT 

. 

PERCENT 

GRADE 

=   4 

DEG. OF 

SIGHT 

DISTANl 

:e  -  - 

FELT 

CURVE 

250C 

2000 

15  0G 

1000 

800 

600 

5CC 

400 

500 

200 

0 

45 

43 

42 

40 

40 

39 

39 

39 

39 

39 

1 

41 

40 

39 

3b 

37 

37 

37 

37 

36 

36 

2 

38 

37 

3  6 

36 

35 

3  5 

35 

35 

3  5 

34 

3 

3  6 

35- 

35 

54 

34 

33 

33 

33 

55 

33 

4 

34 

34 

33 

32 

32 

32 

32 

32 

31 

31 

5 

33 

32 

31 

31 

31 

3  0 

30 

30 

3C 

30 

6 

31 

31 

30 

30 

30 

2h 

29 

29 

29 

29 

7 

30 

30 

29 

29 

28 

2  b 

2b 

28 

28 

28 

8 

29 

28 

26 

28 

71 

27 

27 

27 

27 

27 

9 

28 

27 

21 

27 

2b 

2  b 

26 

26 

26 

26 

10 

27 

27 

2  6 

26 

2b 

25 

25 

25 

25 

25 

11 

26 

26 

25 

25 

25 

2  5 

25 

25 

24 

^4 

12 

25 

2^ 

2<t 

24 

24 

24 

24 

24 

2  4 

24 

TABLE  3.05 

MODULI  FOR 

GLOME 

:tric  charac i eristi 

C5 

LANE  WIDTH 

=  11  FT 

. 

PERCENT 

GRADE 

-   5 

DEG.OF 

SIGHT 

DISTANCE 

FEET 

CURVE 

2500 

2000 

15  CO 

1000 

800 

600 

5  0C 

4  00 

300 

200 

u 

45 

43 

41 

40 

4C 

39 

39 

39 

38 

38 

1 

41 

40 

3  b 

37 

37 

S  7 

36 

3o 

3b 

36 

2 

38 

37 

3  6 

35 

3 'j 

35 

^5 

34 

34 

34 

3 

36 

35 

34 

34 

33 

33 

33 

33 

33 

33 

4 

34 

33 

33 

32 

32 

32 

31 

31 

31 

31 

5 

3  3 

32 

31 

31 

U 

3  0 

30 

30 

30 

30 

6 

31 

31 

30 

30 

29 

29 

29 

29 

29 

29 

7 

30 

29 

2  9 

28 

26 

28 

28 

28 

28 

28 

8 

29 

28 

28 

21 

2  r 

2  7 

27 

2  7 

2.7 

2  7 

9 

2b 

27 

27 

21 

2b 

26 

26 

26 

26 

26 

10 

2  7 

26 

26 

2b 

25 

25 

25 

25 

2  5 

c  5 

11 

26 

26 

25 

25 

25 

25 

24 

24 

2* 

24 

12 

25 

25 

24 

24 

24 

2  4 

24- 

2  4 

2'. 

24 

TABLE  3.06 

MODULI  FOR 

GEOMETRIC  CHARACTERISTIC 

C 

■J 

LAME  WIDTH 

=  11  FT 

. 

PEH 

CENT 

CRAPE 

=   6 

DEC. OF 

SIGHT 

DISTANCE 

FEET 

CURVE 

2500 

2000 

1500 

100C 

800 

600 

500 

400 

3u0 

200 

u 

44 

42 

41 

40 

3  9 

33 

38 

38 

38 

38 

1 

40 

39 

38 

37 

37 

36 

36 

36 

36 

36 

2 

3B 

37 

36 

35 

3  5 

i4 

34 

34 

34 

34 

i 

36 

35 

34 

33 

33 

33 

33 

33 

32 

32 

4 

34 

33 

33 

3  2 

32 

3i 

31 

31 

3  1 

31 

5 

32 

32 

31 

31 

30 

3  0 

3  0 

30 

3  0 

30 

6 

31 

30 

30 

2  9 

29 

29 

29 

29 

29 

29 

I 

30 

29 

2  9 

28 

28 

28 

2* 

28 

28 

28 

8 

29 

28 

2  8 

27 

27 

27 

27 

27 

27 

2  7 

9 

26 

27 

27 

26 

26 

2  6 

26 

26 

26 

26 

10 

21 

26 

26 

26 

25 

25 

25 

25 

25 

25 

11 

26 

25 

25 

25 

25 

24 

24 

24 

24 

24 

12 

2b 

2*3 

24 

24  . 

24 

24 

24 

24 

2  3 

23 

TABLE  3.07 

MODULI  FOR 

GEOMs 

iTRIC  CHARACTERISTICS 

LANE  WIDTH 

=  11  FT 

. 

PERCENT 

GRADE 

=   7 

DEG.OF 

SIGHT 

DISTANCE 

FEET 

CURVE 

2500 

2000 

150C 

10  00 

800 

600 

500  , 

400 

300  ' 

200 

0 

43 

42 

40 

39 

39 

38 

38 

38 

38 

3  8 

1 

40 

39 

38 

37 

36 

3  6 

36 

36 

3b 

36 

2 

37 

37 

36 

35 

35 

34 

34 

34 

34 

34 

3 

35 

35 

34 

33 

33 

33 

33 

32 

32 

32 

4 

34 

33 

32 

32 

31 

31 

31 

31 

31 

31 

5 

32 

32 

31 

30 

30 

30 

30 

30 

30 

30 

6 

31 

30 

3  0 

29 

29 

2(> 

29 

29 

29 

28 

7 

30 

29 

2  9 

28 

28 

28 

28 

28 

28 

27 

3 

28 

28 

28 

2  7 

2  7 

27 

27 

27 

27 

Ll 

9 

27 

21 

2  1 

2b 

26 

2  6 

26 

26 

26 

2b 

10 

27 

26 

2b 

25 

25 

25 

2  5 

25 

25 

25 

11 

26 

25 

25 

25 

24 

24 

24 

24 

24 

24 

12 

25 

24 

24 

24 

rABi 

24 
.E  3.08 

24 

24 

23 

23 

23 

MODULI  1 

GEOMETRIC  CHARACTERISTIC 

S 

LAME  WIDTH 

=  11  FT 

. 

PER 

.CENT 

GRADE 

=   8 

DEG.OF 

SIGHT 

DISTANCE 

FEET 

CUHJE 

250C 

20C0 

15CC 

1000 

800 

600 

500 

400 

300 

200 

0 

43 

41 

40 

39 

38 

38 

36 

38 

37 

37 

I 

40 

39 

3  7 

37 

36 

3  6 

36 

35 

35 

35 

2 

37 

36 

35 

35 

34 

34 

34 

34 

34 

33 

3 

35 

34 

34 

33 

33 

3  2 

32 

32 

32 

32 

4 

33 

33 

32 

32 

31 

3  1 

31 

31 

31 

31 

5 

32 

31 

31 

30 

3  0 

30 

30 

30 

30 

29 

6 

31 

30 

30 

29 

2  9 

2  9 

29 

29 

26 

28 

7 

29 

29 

28 

28 

28 

28 

26 

28 

27 

27 

8 

28 

28 

27 

21 

27 

27 

27 

27 

26 

26 

9 

27 

27 

2  7 

26 

26 

26 

26 

26 

.26 

26 

10 

26 

26 

26 

25 

25 

25 

,  25 

25 

2  5 

26 

11 

26 

25 

25 

24 

24 

24 

24 

24 

24 

24 

12 

25 

24 

24 

24 

2  4 

23 

23 

23 

23 

2  3 

TABLE  3.09 

MODUL 

I  FUR 

GEUMETRIC  CI 

lARACTERISTICS 

LANE  WIDTH 

=  11  FT 

, 

PERCENT 

GRADE 

-       9 

OEG.UF 

SIGHT 

DISTANC 

c 

FEET 

CURVE 

2500 

2000 

150C 

100C 

800 

6C0 

500 

400 

300 

2L0 

0 

42 

41 

40 

3  9 

38 

38 

37 

37 

3  1 

37 

1 

39 

38 

37 

36 

36 

36 

35 

35 

35 

35 

2 

37 

36 

3  5 

34 

34 

34 

34 

3:5 

3  3 

55 

3 

35 

34 

33 

3j 

32 

32 

32 

32 

6  2 

32 

4 

33 

33 

32 

31 

31 

31 

31 

31 

31 

30 

5 

32 

31 

31 

30 

30 

30 

30 

2') 

29 

29 

6 

30 

30 

29 

29 

29 

29 

29 

28 

28 

28 

7 

29 

29 

28 

28 

2  8 

28 

27 

27 

2  ( 

27 

8 

28 

28 

27 

27 

27 

27 

27 

26 

26 

26 

9 

27 

27 

26 

26  • 

26 

26 

26 

26 

25 

25 

10 

26 

26 

26 

25 

2  5 

25 

25 

25 

25 

25 

11 

25 

25 

25 

24 

24 

2^ 

24 

24 

2  4 

24 

12 

25 

24 

24 

24 

24 

23 

23 

23 

^5 

2  3 

TABLE  3.1C 

MODULI  FUR 

GEUMETRIC  CHARACTERISTICS 

LANE  WIDU 

=  11  FT 

. 

PERCENT 

GRADE 

=  10 

OEG.OF 

ilGHT 

DISTANC 

FEET 

CURVE 

2500 

2000 

1500 

1000 

ROC 

600 

500 

4  CO 

3  00 

2  00 

0 

42 

41 

39 

38 

38 

37 

3T 

37 

37 

if 

1 

39 

38 

37 

36 

36 

35 

35 

35 

35 

35 

2 

3  7 

36 

35 

3  4 

34 

34 

33 

3  3 

33 

33 

3 

35 

34 

3  3 

33 

.J2 

32 

3? 

32 

32 

32 

4 

33 

32 

32 

31 

31 

31 

U 

30 

30 

30 

5 

32 

31 

30 

30 

30 

30 

29 

29 

2  9 

29 

6 

30 

30 

2  9 

29 

2  9 

28 

28 

28 

28 

28 

7 

29 

29 

2ii 

28 

2  8 

2  7 

27 

27 

2  7 

27 

8 

28 

28 

27 

27 

27 

26 

26 

26 

26 

26 

9 

27 

27 

26 

26 

26 

26 

26 

2  5 

2  5 

25 

10 

26 

26 

25 

25 

25 

25 

25 

25 

2  j 

25 

11 

25 

25 

25 

24 

24 

2  4 

24 

24 

24 

24 

12 

24 

24 

24 

24 

2  5 

23 

23 

23 

2  5 

23 

TABLE  4.00 

MODULI  FOR 

GEOMETRIC  C 

HARALTERISTICS 

LANL  WlDTh 

=  10  FT 

. 

P 

EKCEMT 

GRADL 

--     0 

DEC. OF 

SIGHT 

DISTANCE 

fe:t 

CURVE 

25C0 

2000 

1500 

1000 

800 

6  JO 

5  GO 

t  D  0 

300 

200 

0 

44 

42 

41 

40 

39 

3  9 

39 

3rt 

36 

38 

I 

41 

39 

38 

37 

37 

36 

36 

36 

36 

36 

2 

38 

37 

36 

3  5 

35 

35 

34 

34 

34 

34 

3 

i6 

35 

34 

33 

3  3 

33 

33 

•^ 

3^ 

32 

4 

34 

3  3 

33 

32 

32 

31 

31 

31 

3  1 

31 

5 

32 

32 

31 

31 

30 

30 

3C 

30 

30 

30 

6 

"31 

30 

30 

29 

29 

29 

29 

2  9 

29 

29 

7 

JO 

29 

29 

28 

2  8 

28 

2*i 

23 

2  8 

zfi 

a 

2  9 

28 

28 

27 

2  7 

27 

27 

27 

27 

27 

9 

28 

27 

27 

26 

26 

26 

26 

26 

26 

26 

10 

2  7 

26 

26 

26 

25 

25 

■j  c: 
C  J 

25 

25 

25 

11 

26 

?5 

25 

25 

25 

24 

24 

24 

24 

24 

12 

2b 

25 

24 

24 

24 

24 

24 

24 

24 

23 

TAULt  4.01 

MODULI  FOR 

GEOMETRIC  ChARAC 

TERISTICS 

LANE  WIDTH 

=  10  FT 

. 

p 

ERCENT 

GRADE 

=   1 

DEo.OF 

SIGHT 

DISTANCE 

feet 

CURVE 

2  50C 

2000 

150C 

loo-: 

800 

600 

500 

400 

300 

2  00 

0 

44 

42 

41 

3  9 

3  9 

38 

38 

36 

38 

38 

1 

40 

39 

5b 

37 

3  7 

36 

3  6 

36 

3o 

36 

2 

38 

37 

36 

35 

35 

34 

34 

34 

34 

34 

3 

35 

35 

34 

33 

33 

3  3 

33 

32 

52 

32 

4 

34 

33 

32 

52 

32 

31 

31 

31 

31 

31 

5 

32 

32 

31 

30 

30 

30 

30 

30 

3C 

30 

6 

31 

30 

30 

29 

29 

29 

29 

29 

29 

29 

7 

3u 

29 

29 

28 

2S 

26 

1? 

28 

28 

^8 

8 

29 

28 

28 

27 

27 

2  7 

21 

27 

27 

27 

9 

27 

27 

2  I 

26 

2b 

2  6 

26 

26 

26 

2  6 

10 

27 

26 

2b 

2  5 

25 

25 

25 

25 

25 

25 

11 

26 

25 

25 

25 

24 

24 

2'. 

24 

24 

24 

12 

25 

25 

24 

24 

24 

24 

24 

23 

23 

6   3 

TA3LE  4.02 

MOGUL 

I  FUR 

GEOMI 

ETRIC  C 

H A RACT ERISTICS 

LANE  WiC 

=  10  FT 

, 

P 

ERCENT 

GRADE 

=   2 

OEG.or 

SIGHT 

DISTAN 

CE  ~ 

FEET 

CUKVt 

250G 

2000 

150C 

1000 

800 

6  00 

5i^ 

400 

3  C  0 

200 

0 

43 

^2 

40 

39 

39 

38 

3  8 

38 

37 

37 

1 

40 

39 

36 

37 

36 

56 

36 

36 

35 

35 

2 

37 

36 

3  5 

35 

34 

34 

34 

34 

34 

34 

3 

35 

34 

34 

33 

33 

32 

32 

32 

32 

32 

4 

3j 

33 

32 

32 

31 

31 

31 

31 

31 

31 

5 

32 

31 

31 

30 

30 

30 

3C 

30 

3  0 

29 

6 

31 

30 

50 

2  9 

29 

29 

29 

29 

2  8 

28 

7 

2  9 

29 

29 

28 

28 

23 

2b 

28 

27 

2  7 

8 

28 

28 

27 

21 

27 

27 

27 

27 

27 

2b 

9 

27 

27 

27 

26 

26 

26 

2  6 

26 

26 

2a 

10 

26 

26 

26 

25 

25 

25 

2V 

25 

25 

25 

11 

26 

25 

25 

25 

24 

24 

24 

24 

24 

2k 

12 

25 

24 

2  4 

24 

24 

24 

23 

23 

2  3 

23 

TABLE  4.03 

MODULI 

GEOMETRIC  Ci 

iARAC 

7cRISTICS 

LANE  WIDT* 

=  10  FT 

. 

PERCENT 

GRADE 

=   3 

DEG.OF 

SIGHT 

01  ST  AN i 

li: 

F  E  E  T 

curve: 

2500 

2000 

150G 

iooo 

800 

6  0  0 

5CC 

4  0C 

300 

200 

0 

43 

41 

40 

J  9 

38 

38 

38 

37 

if 

3  7 

1 

3  9 

38 

37 

3  6 

36 

36 

3  5 

35 

35 

35 

2 

37 

36 

35 

34 

34 

54 

34 

34 

33 

33 

i 

3  5 

34 

3  5 

33 

3  3 

5? 

3  2 

32 

32 

32 

4 

33 

33 

52 

3  1 

31 

3  1 

31 

31 

3  1 

30 

5 

32 

31 

31 

30 

30 

50 

30 

30 

c9 

2  9 

6 

3C 

30 

2  9 

29 

29 

29 

29 

28 

28 

28 

7 

2  9 

29 

28 

28 

2d 

28 

2  7 

27 

2  7 

27 

8 

2b 

28 

2  I 

27 

2  ( 

27 

27 

26 

26 

2  5 

y 

27 

27 

2  6 

26 

■   26 

26 

26 

26 

26 

25 

10 

26 

26 

26 

25 

25 

25 

25 

2  5 

25 

li 

2b> 

25 

25 

c4 

24 

24 

24 

24 

24 

24 

12 

2b 

24 

24 

24 
TABL 

2* 

E  4.04 

23 

23 

23 

23 

23 

MODULI  FOR 

G  E  0  M  E 

TRIG  CHARACTER  IS" 

rics 

LANE  WICTh 

=  10  FT 

. 

PERCENT 

GRADE 

4 

DEG.OE 

SIGHT 

DISTANi 

.E  — 

FEET 

CURVE 

2500 

200G 

15U0 

100r' 

800 

600 

5  CO 

40C 

300 

2  00 

0 

42 

41 

39 

38 

38 

37 

3  7 

37 

3  7 

37 

1 

39 

38 

3  7 

36 

3  6 

3  5 

35 

35 

3  5 

3  5 

2 

37 

36 

35 

34 

3  4 

34 

33 

55 

3  3 

33 

3 

35 

34 

3  3 

33 

32 

32 

12 

32 

3  2 

52 

4 

33 

32 

3  2 

31 

31 

3  1 

31 

31 

30 

30 

5 

32 

31 

30 

30 

30 

3  0 

29 

29 

2  9 

2-) 

6 

30 

30 

29 

29 

2  9 

26 

28 

26 

28 

28 

7 

2  9 

29 

28 

28 

28 

21 

27 

2  7 

2  7 

2  I 

8 

28 

28 

27 

27 

2  7 

21 

26 

26 

26 

2b 

9 

27 

27 

26 

26 

26 

2  6 

2  6 

25 

25 

2  5 

10 

2o 

26 

25 

25 

2  5 

25 

2  5 

25 

25 

25 

11 

25 

25 

25 

24 

24 

24 

24 

24 

24 

24 

12 

25 

24 

24 

24 
TA3L 

2  3 

:  4.05 

23 

2  3 

23 

23 

23 

MGDUL 

I  FOR 

GEOME 

TRIG  Ci 

-  A  R  \  L 

TER IS" 

rics 

LANE  WIDTH 

=  10  FT 

• 

1 

>ERCENT 

GRADE 

=   5 

DEG.OF 

SIGHT 

DISTANCE 

FELT 

CURVE 

250C 

2000 

15  00 

1000 

800 

600 

501 

4  CO 

30C 

200 

0 

4  2 

40 

39 

38 

3  8 

37 

3  7 

37 

il 

36 

1 

39 

38 

3  7 

36 

3  5 

35 

35 

35 

35 

34 

-> 

36 

3  5 

35 

34 

34 

3  3 

33 

33 

33 

33 

1 

34 

3  4 

33 

32 

32 

32 

3? 

32 

32 

31 

4 

33 

32 

32 

ii 

31 

31 

if; 

30 

30 

30 

5 

31 

31 

30 

30 

30 

29 

29 

29 

29 

2  9 

6 

30 

30 

2  9 

29 

28 

28 

28 

2  8 

26 

28 

7 

2  9 

29 

28 

28 

21 

27 

21 

21 

27 

27 

8 

28 

28 

27 

27 

27 

2  6 

26 

26 

2  6 

26 

9 

27 

2  7 

tb 

26 

26 

26 

25 

25 

25 

25 

LO 

26 

26 

2  5 

25 

25 

25 

25 

2  5 

2  5 

24 

11 

2o 

25 

25 

24 

24 

24 

24 

2h 

24 

2  4 

12 

24 

24 

24 

23 

23 

23 

23 

23 

23 

2  3 

TABLE  4.06 

MODULI  FOR 

liEQMETRIC 

HAR-ACTER  ISTICS 

LANE 

WIDTH 

=  10  FT 

• 

PERCENT 

GRADE 

6 

DEG. 

OF 

SIGHT 

01  STANCE 

FEET 

CURVE  250G 

2000 

1500 

1000 

800 

6  30 

500 

4  CO 

"  30 C 

2uC 

u 

41 

40 

39 

38 

37 

37 

37 

36 

i>6 

36 

1 

3d 

37 

36 

35 

35 

3  5 

35 

35 

34 

34 

2 

3(3 

35 

34 

3  4 

33 

33 

33 

33 

33 

33 

3 

34 

3  3 

33 

32 

32 

32 

32 

31 

31 

31 

4 

33 

32 

31 

31 

31 

3  0 

30 

30 

5i 

30 

5 

31 

31 

3C 

30 

29 

21 

29 

29 

29 

29 

6 

30 

29 

2  9 

2  9 

28 

2  8 

28 

28 

28 

2  8 

7 

2v 

28 

28 

2  8 

27 

2  7 

27 

27 

21 

2  1 

8 

28 

27 

27 

27 

26 

26 

2t> 

25 

26 

tb 

9 

27 

26 

26 

26 

26 

25 

2  5 

25 

25 

22 

10 

26 

26 

25 

25 

25 

25 

25 

24 

24 

24 

11 

2  5 

25 

24 

24 

24 

24 

24 

24 

24 

24 

12 

24 

24 

24 

23 

23 

23 

23 

23 

/5 

2  3 

TABLE  4.07 

MODULI  FOR 

GLOME 

TRIG  C 

HARAC 

IERISTICS 

LANE 

width 

=  10  FT 

. 

PER 

CENT 

GRADE 

=   7 

DEG. 

OF 

SIGHT 

DI STAN 

cc  - 

FEET 

CURV 

t  25C0 

^000 

1500 

lOOu 

800 

60  0 

500 

A  CO 

3uG 

200 

0 

41 

39 

33 

37 

3  1 

37 

36 

36 

36 

36 

1 

3tt 

37 

3  6 

35 

3  5 

3  5 

34 

34 

34 

34 

2 

36 

35 

34 

33 

33 

33 

33 

33 

33 

32 

3 

3t 

33 

3  3 

32 

32 

3  2 

31 

31 

31 

31 

4 

32 

32 

31 

31 

30 

3  0 

30 

30 

30 

jO 

5 

31 

30 

30 

2  9 

29 

29 

29 

29 

2v 

2  9 

6 

30 

2) 

2  9 

28 

28 

28 

2  c 

28 

28 

28 

7 

29 

28 

28 

27 

2  7 

71 

2  7 

27 

27 

27 

8 

2  8 

27 

27 

26 

26 

26 

26 

2o 

26 

2  6 

9 

27 

26 

26 

26 

25 

2  5 

25 

25 

25 

d5 

10 

2c 

25 

2b 

2^ 

2b 

24 

24 

24 

24 

24 

1 1 

26 

25 

24 

24 

24 

^4 

24 

24 

2  4 

23 

12 

24 

24 

24 

23 

TAHL 

c5 

c  4.08 

25 

23 

25 

23 

23 

MODULI  FUR 

GEOMETRIC  CHARAC 

T  t  R  I'.  !  I  C 

b 

LANE 

WIDTH 

=  10  FT 

. 

PER 

CENT 

oRADt 

-     £ 

DEG. 

OF 

SIGHT 

01  STAN 

C  -_ 

fe:t 

CURVE  2500 

2000 

1500 

1000 

8  00 

600 

500 

4  00 

300 

2^C 

0' 

40 

39 

38 

3  7 

3  7 

36 

36 

36 

3  6 

5  b 

1 

38 

37 

36 

3  5 

35 

34 

34 

3  4 

j't 

3  4 

2 

36 

35 

34 

33 

3  3 

55 

33 

3  2 

52 

32 

3 

34 

33 

32 

32 

32 

3  1 

31 

31 

31 

31 

4 

32 

32 

31 

30 

JO 

3  0 

3u 

30 

30 

30 

5 

31 

30 

30 

2  9 

29 

24 

2  9 

29 

29 

29 

6 

30 

29 

2  9 

28 

28 

2  3 

2* 

28 

28 

28 

7 

29 

2b 

26 

27 

27 

2  / 

Z  I 

2  ( 

2  7 

27 

8 

28 

27 

27 

26 

26 

26 

26 

2  b 

2o 

26 

9 

2  7 

26 

26 

25 

25 

25 

a  0 

c   "' 

25 

25 

10 

26 

25 

2  5 

25 

25 

24 

24 

24 

24 

2  4 

11 

2j 

25 

2t 

24 

24 

2  4 

2  4 

2  4 

25 

23 

12 

2<+ 

24 

23 

25 

23 

23 

23 

23 

23 

23 

TABLE  4.09 

MODUL  i 

OECH 

ETR1C  CHA^AC 

TERISTICS 

LANE 

WIDTH 

=  ID 

FT. 

p 

•ERCCNT 

(jRAUL 

=   9 

DEG. 

uF 

SIGHT 

DISTANCE 

FEET 

CURVE  2500 

200C 

1500 

1000 

800 

600 

50( 

400 

3  0  C 

2  00 

0 

AC 

3  9 

iH 

37 

36 

36 

36 

ib 

3  5 

^5 

i 

"3  7 

36 

36 

35 

34 

34 

34 

34 

34 

34 

2 

3*3 

34 

3  A 

33 

33 

3  3 

32 

32 

3  2 

3  2 

3 

34 

33 

32 

32 

31 

31 

31 

31 

31 

31 

4 

3<i 

31 

31 

30 

30 

30 

30 

30 

50 

.3  0 

5 

31 

30 

3 'J 

29 

29 

29 

29 

29 

29 

28 

6 

29 

29 

29 

28 

2d 

28 

28 

26 

2  7 

27 

7 

28 

28 

2  9 

27 

27 

27 

cl 

27 

2  7 

26 

8 

27 

27 

27 

2  6 

26 

2  6 

lb 

26 

26 

<Lb 

9 

26 

26 

26 

25 

25 

25 

25 

2  ■> 

Z  ■} 

25 

10 

26 

25 

25 

25 

24 

24 

24 

24 

24 

24 

11 

25 

24 

24 

24 

24 

24 

2  3 

23 

23 

2.3 

12 

24 

24 

23 

23 

2  5 

2  1 

23 

23 

23 

23 

TABLE  4.  10 

MJD 

ULI  FDR 

GEOMt 

ETRIC  CMARAC 

TER  ISTICS 

LANE 

WIDTH 

=  10 

ri. 

F 

•ERCFNT 

OR'lTh 

=  10 

DEG. 

Of 

SIGHT 

DIST4NCE 

FEET 

CURV 

E  2500 

200C 

1500 

1000 

800 

600 

50j 

400 

300 

200 

0 

3  y 

38. 

37 

36 

36 

36 

36 

35 

^5  . 

35 

1 

3  7 

36 

35 

34 

34 

3t 

34 

:>h 

33 

ii 

2 

35 

34 

34 

33 

33 

3  2 

32 

32 

32 

32 

3 

33 

33 

32 

31 

31 

3  I 

31 

31 

31 

31 

4 

32 

31 

31 

30 

30 

30 

30 

3u 

2  9 

29 

5 

31 

30 

29 

2  9 

29 

2  9 

29 

28 

28 

2  8 

6 

21 

29 

28 

28 

28 

^8 

28 

21 

27 

2  1 

7 

26 

28 

27 

27 

27 

21 

27 

21 

26 

2  6 

8 

21 

27 

26 

26 

26 

2b 

26 

2  b 

26 

2  5 

9 

26 

26 

26 

25 

25 

25 

25 

25 

2  5 

^  5 

13 

25 

25 

2-3 

24 

24 

24 

24 

24 

24 

2  4 

11 

25 

2<+ 

24 

24 

24 

2  3 

23 

2  i 

2  3 

2  3 

12 

24 

24 

23 

23 

23 

23 

23 

23 

23 

22 

TABLE  5.00 

MODULI  FUR 

GEOMETRIC  C 

hARAC 

T  E  R  I S  T I C 

o 

LANE 

WIDTH 

=   9  FT 

.  . 

PER 

CFNT 

GRADE 

=   0 

JCG.UF 

SIGHT 

DISTANCE 

FEET 

CURVE 

2^00 

2000 

1500 

iOOO 

800 

600 

5C0 

A  00 

3  00 

200 

o 

41 

40 

3  9 

38 

3  7 

37 

37 

37 

3  6 

30 

1 

38 

37 

36 

36 

35 

35 

35 

35 

34 

34 

/_ 

3o 

35 

35 

34 

34 

33 

33 

33 

3  3 

33 

3 

34 

34 

33 

32 

52 

32 

32 

32 

31 

31 

4 

33 

32 

3  1 

31 

31 

30 

30 

30 

3  0 

30 

5 

31 

31 

30 

30 

29 

2  9 

29 

29 

29 

29 

6 

30 

30 

29 

29 

28 

28 

2  6 

28 

28 

28 

7 

29 

28 

28 

28 

21 

27 

27 

27 

27 

2  f 

8 

26 

27 

2  7 

27 

26 

2  6 

26 

2  6 

26 

2  0 

9 

21 

26 

26 

26 

26 

2  5 

25 

25 

25 

2  5 

10 

26 

26 

25 

2  5 

2  5 

25 

25 

24 

24 

2't 

LI 

25 

2  5 

24 

24 

24 

24 

24 

2  4 

24 

24 

12 

24 

24 

2 1 

23 

2  3 

23 

23 

2  3 

23 

2  3 

TABLE  5.01 

MODULI  1 

GEOMETRIC  C 

HARAC 

T ERISTICS 

LANE 

WIDTH 

-   9  FT 

. 

PERCENT 

GRADE 

=   1 

DEG.G 

F 

SIGHT 

DISTANCE 

FECT 

CURVE 

2500 

2000 

L500 

1000 

800 

600 

5CC 

400 

300 

200 

0 

41 

40 

38 

37 

37 

37 

36 

36 

36 

36 

1 

38 

37 

36 

35 

35 

35 

35 

34 

34 

34 

2 

36 

5> 

34 

34 

3  3 

33 

33 

33 

33 

52 

3 

34 

3i 

33 

32 

52 

32 

31 

31 

31 

31 

4 

32 

32 

31 

31 

30 

JO 

30 

30 

3C 

30 

5 

31 

31 

30 

JO 

29 

2^ 

29 

2  9 

29 

2  9 

6 

30 

2  ) 

29 

28 

23 

28 

28 

28 

28 

28 

7 

29 

28 

28 

27 

27 

27 

27 

27 

27 

2  7 

8 

28 

27 

21 

26 

2  6 

26 

26 

26 

26 

26 

9 

27 

26 

26 

26 

25 

2  5 

25 

25 

25 

c  5 

10 

26 

2  5 

25 

25 

25 

2  j 

24 

24 

2  4 

24 

ii 

25 

25 

24 

24 

24 

2  4 

24 

2* 

24 

24 

12 

24 

24 

24 

23 

23 

23 

23 

23 

c!3 

23 

TAdLE  5.02 

MODULI  FOR 

GEOMETRIC  C 

N  A  «  A  C 

TERISTIL 

J 

LANE 

WIDTH 

=   9  FT 

. 

PERCENT 

GRADC 

=   2 

DEG.OF 

SIGHT 

D  I  ST  AN 

Cc 

i  :lt 

CURVE 

2500 

2  000 

1500 

iOOO 

n  u  ; 

6.00 

50C 

400 

300 

20u 

0 

40 

39 

38 

37 

37 

3  6 

36 

3b 

)6 

36 

1 

38 

37 

36 

35 

3  5 

34 

34 

3  4 

34 

34 

2 

36 

35 

34 

53 

3  3 

33 

53 

J3 

3  2 

32 

3 

34 

33 

32 

32 

32 

3  1 

:i . 

31 

31 

31 

4 

32 

3  2 

11 

31 

3  0 

30 

30 

JC 

JO 

30 

5 

31 

30 

30 

29 

2  9 

i9 

2  9 

29 

^9 

2  9 

6 

50 

29 

2  9 

28 

28 

28 

20 

28 

26 

28 

7 

2  9 

28 

28 

27 

27 

27 

2  7 

21 

27 

2? 

8 

2  3 

27 

2  7 

26 

26 

26 

2  6 

2  6 

2  6 

2  6 

9 

27 

26 

26 

25 

25 

25 

25 

25 

25 

,'  c 

10 

26 

25 

25 

25 

2  5 

24 

24 

24 

24 

24 

11 

25 

25 

24 

24 

24 

24 

24 

24 

23 

2  3 

12 

?4 

24 

2  3 

23 

2  5 

23 

23 

23 

2  3 

23 

TA8L 

.  t  5.Q3 

MODULI  rCR 

GEOMETRIC 

Characteristics 

LANE  WIDTH 

a   9  F  r 

. 

PERuENI 

GRADE 

=  *  3 

DEG.OF 

S  I  SHT 

Ul  STANCE 

fe:t 

CURVE 

250C 

2000 

1500 

1000 

80C 

6  00 

5CC 

400 

300 

2CG 

0 

4j 

39 

38 

37 

36 

36 

36 

36 

36  . 

35 

1 

3  7 

36 

36 

35 

34 

34 

34 

34 

34 

34 

2 

35 

35 

34 

3  3 

3  3 

33 

J  2 

32 

32 

32 

3 

34 

33 

3^ 

32 

31 

31 

31 

31 

Jl 

31 

<t 

32 

31 

31 

30 

30 

30 

ic 

50 

30 

JJ 

5 

31 

30 

3  0 

29 

29 

29 

29 

29 

29 

28 

o 

30 

29 

2  9 

28 

28 

23 

28 

28 

28 

27 

7 

26 

28 

2S 

2  7 

27 

2  7 

27 

2  1 

27 

2  7 

8 

27 

27 

2  I 

26 

26 

26 

26 

26 

26 

26 

9 

26 

26 

2  6 

2  5 

25 

25 

25 

25 

25 

25 

10 

26 

25 

2  5 

24 

24 

2  4 

24 

24 

24 

11 

25 

24 

2^ 

24 

^4 

24 

^J 

2  3 

23 

2  3 

12 

24 

24 

2  5 

23 

2  3 

23 

23 

23 

2  3 

2  3 

TAKLE  5.C 

,4 

MUDUL I  FOR 

GEOMETRIC 

CrIARACTERIS  rl 

CS 

LANE  WIC 

=   9  FT 

. 

PERCENT 

GRADE 

4 

DtG.UF 

SIGHT 

LUST/ 

kN( 

]  E 

FEET 

CURVE 

2500 

2000 

I5u0  - 

100C 

300 

600 

501 

4  00 

300 

2C0 

0 

4  0 

38 

3  7 

36 

36 

36 

36 

35 

3  5 

35 

1 

37 

36 

35 

3  5 

3  4 

34 

34 

34 

34 

33 

2 

3  b 

34 

34 

3  3 

3? 

}2 

32 

32 

3  2 

32 

3 

33 

3  3 

3? 

Jl 

31 

31 

31 

31 

3  1 

31 

4 

32 

31 

31 

30 

3  0 

30 

30 

30 

29 

29 

5 

31 

30 

3  0 

29 

29 

29 

29 

28 

28 

28 

5 

29 

2J 

2d 

23 

2o 

25 

28 

27 

27 

21 

7 

28 

28 

27 

2  / 

27 

2  7 

27 

27 

26 

26 

3 

2  7 

27 

2  6 

26 

26 

26 

26 

26 

26 

26 

9 

26 

2o 

26 

25 

25 

25 

25 

25 

2  5 

2  5 

10 

26 

25 

25 

24 

24 

24 

24 

24 

24 

24 

1  1 

25 

2<t 

2* 

24 

24 

2  3 

23 

23 

23 

23 

12 

24 

24 

23 

2i 

.3 

23 

2  3 

23 

21 

23 

I"A3LE  5.C 

)5 

MUOUL  I 

GEOME 

TRIO 

C  ii  A  'AC 

TERISTI 

r  c 

LANE  *ICTH 

-   9  FT 

. 

P  F 

RCEN1 

GRACE 

-   5 

3  >..0F 

oIGHT 

DlSTANt 

:e  — 

FEET 

CURVE 

25u^ 

20U0 

1500 

1000 

800 

6  0  0 

5  00 

400 

30C 

200 

j 

39 

38 

37 

36 

36 

35 

35 

3  5 

35 

35 

1 

3  7 

36 

35 

34 

34 

34 

34 

33 

J  3 

3  3 

2 

35 

34 

3  3 

33 

32 

32 

32 

32 

32 

32 

3 

33 

32 

32 

31 

31 

31 

31 

31 

31 

30 

4 

32 

31 

31 

30 

30 

30 

3C 

29 

29 

29 

5 

30 

30 

29 

2s* 

29 

29 

28 

28 

2  3 

28 

6 

2  ^ 

29 

26 

2  8 

26 

2  8 

2  7 

27 

27 

27 

7 

28 

28 

27 

2  7 

2  7 

2  7 

26 

26 

26 

26 

a 

27 

27 

2-> 

26 

2  6 

2  6 

26 

26 

25 

25 

9 

26 

26 

26 

25 

25 

2  5 

lb 

25 

2  5 

2  5 

lu 

25 

25 

25 

2  4 

24 

24 

24 

24 

24 

24 

11 

25 

24 

24 

24 

23 

23 

23 

23 

2  3 

23 

12 

24 

24 

23 

23 

^3 

23 

2  3 

23 

12 

22 

TABLE  5.06 

.__ 

MODULI  FOR 

GEOMETRIC  CI 

-lARACH 

CS 

LANE  WIDTH 

-   9  FT 

. 

PERCENT 

GRADE 

=   6 

DEG.OF 

SIGHT 

DISTANi 

Zl.    — 

FEET 

CURVE 

2500 

2000 

1500 

.  1000 

800 

600 

500 

400 

30C 

200 

0 

39 

38 

3  7 

36 

36 

35 

35 

35 

35 

35 

1 

36 

56 

3  5 

34 

34 

54 

33 

33 

33 

33 

2 

35 

34 

5  5 

52 

3? 

3  2 

32 

51 

52 

32 

3 

33 

32 

3  2 

31 

31 

31 

31 

30 

3C 

30 

4 

31 

31 

3v, 

30 

30 

2  9 

29 

29 

29 

29 

5 

30 

3C 

2  J 

2  9 

29 

28 

28 

28 

28 

28 

6 

29 

29 

28 

28 

28 

27 

27 

27 

2  7 

27 

7 

28 

28 

27 

2/ 

27 

26 

26 

26 

26 

26 

8 

27 

27 

26 

26 

26 

26 

26 

25 

25 

2  5 

9 

2b 

26 

25 

25 

25 

25 

2^ 

25 

2  5 

24 

10 

25 

25 

25 

24 

24 

2  4 

24 

24 

24 

24 

LI 

24 

24 

24 

24 

23 

2  3 

23 

23 

23 

23 

12 

24 

23 

23 

23 

23 

2  3 

23 

22 

22 

22 

TA3LE  5.07 

MODULI  FOR 

GEOMETRIC  CHARACTERISTICS 

LANE  WIDTH 

=   9  FT 

. 

PERCENT 

GRADC 

=   7 

DEG.OF 

SIGHT 

DISTANi 

:e  — 

FEET 

CURVE 

2500 

2000 

1500 

LOOO 

800 

600 

500 

400 

3C0 

200 

0 

3d 

37 

36 

36 

35 

35 

35 

35 

35 

34 

1 

36 

35 

35 

34 

34 

33 

33 

33 

33 

33 

2 

34 

34 

3  3 

32 

52 

3  2 

32 

52 

31 

31 

3 

33 

32 

3  1 

31 

31 

30 

30 

30 

30 

30 

4 

31 

31 

3  0 

30 

3C 

29 

29 

29 

29 

29 

5 

30 

30 

29 

29 

28 

28 

28 

28 

28 

28 

6 

29 

28 

2  8 

28 

27 

27 

27 

27 

27 

27 

7 

28 

27 

27 

27 

26 

26 

26 

26 

26 

26 

8 

2/ 

27 

26 

26 

26 

25 

25 

25 

25 

25 

9 

26 

26 

25 

25 

25 

25 

25 

25 

24 

24 

10 

25 

25 

24 

24 

24 

24 

24 

24 

2  4 

24 

11 

2t 

24 

24 

23 

23 

23 

23 

23 

23 

23 

12 

24 

23 

23 

23 

23 

22 

22 

22 

22 

2  2 

LANE  WIDTH 

DEG.OF 

CURVE 

0 


TABLE  5.08 
MODULI  FOR  GEOMETRIC  CHARACTERISTICS 
9  FT.  PERCENT  GRADE  =   8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


2500 
38 
36 
34 
33 
31 
30 
2  9 
2b 
27 
26 
25 
24 
24 


2000 
37 
35 
33 
32 
31 
29 
28 
2  7 
26 
26 
25 
24 
23 


1500 
36 
34 
33 
3  1 
30 
2  9 
28 
2  7 
2  6 
25 
2  4 

24 

23 


SIGHT 

looe 

35 
34 
32 
31 
30 
2d 
27 
2  7 
26 
25 
2  4 
23 
23 


DISTANi 
300 
35 
3  3 
3  2 
31 
29 
28 
27 
26 
25 
25 
24 
2  3 
22 


E  — 
600 
35 
33 
3  2 
30 
2  9 
28 
27 
26 
25 
25 
24 
2  3 
22 


FEET 
500 
35 
55 
31 
30 
2Q 
28 
27 
26 
25 
24 
24 
23 
22 


4  00 
34 
33 
31 
30 
29 
28 
27 
26 
25 
24 
24 
23 
22 


300 
34 
55 
31 
30 
2  9 
28 
27 
26 
2  5 
24 
24 
2  5 
22 


200 
34 
33 
31 
30 
29 
23 
2  7 
26 
25 
24 
^4 
23 
22 


TABLE  5.09 

MODULI 

GEOMETRIC  CHARACTERISTICS 

LANE  WIDTH 

=   9 

FT. 

c 

'ERCENT 

GRADE 

=   9 

DEG.OF 

SIGHT 

DISTANCE 

FEfc  T 

CURVE 

2500 

2000 

150C 

1000 

800 

600 

50C 

400 

300 

200 

0 

38 

37 

36 

35 

3  5 

34 

34 

34 

3  4 

34 

I. 

3b 

35 

3  4 

33 

3  3 

3  5 

33 

33 

32 

32 

2 

34 

33 

33 

3? 

3  2 

31 

31 

3  1 

3  1 

31 

3 

32 

32 

31 

31 

30 

3  0 

30 

30 

30 

30 

4 

31 

30 

30 

29 

29 

2  9 

29 

29 

2  9 

29 

5 

30 

29 

29 

28 

28 

28 

2  8 

28 

2  8 

28 

6 

29 

28 

28 

27 

27 

2  7 

27 

27 

27 

27 

7 

23 

27 

27 

26 

26 

26 

26 

26 

26 

26 

8 

27 

26 

26 

26 

25 

2^ 

25 

25 

25 

25 

9 

26 

25 

25 

25 

25 

24 

24 

24 

^4 

24 

10 

25 

25 

24 

24 

24 

24 

24 

24 

23 

C     J 

11 

24 

24 

24 

23 

23 

23 

23 

23 

23 

23 

12 

23 

23 

23 

23 

22 

22 

2? 

22 

22 

22 

TABLE  5.10 

MOD 

ULI  FOR 

GEOMETRIC  CHARAC 

TERISTICS 

LANE  WIC 

=   9 

FT. 

PERCENT 

bRADE 

^    10 

DEG.OF 

SIGHT 

DISTANCE 

FEET 

CURVE 

2500 

2000 

15  00 

1000 

800 

600 

500 

400 

300 

200 

0 

37 

37 

36 

35 

35 

34 

:><♦ 

34 

34 

34 

1 

35 

^5 

34 

33 

33 

3  3 

3  3 

32 

32 

32 

2 

34 

33 

32 

32 

31 

31 

31 

31 

31 

31 

3 

32 

32 

31 

30 

30 

30 

30 

30 

30 

30 

4 

31 

30 

30 

29 

2Q 

2i 

29 

29 

29 

28 

5 

30 

29 

29 

28 

28 

28 

28 

28 

28 

27 

6 

28 

28 

28 

27 

27 

27 

27 

27 

27 

27 

7 

27 

27 

27 

26 

26 

2  6 

26 

26 

26 

26 

a 

27 

26 

26 

25 

25 

2  5 

25 

25 

25 

25 

9 

26 

25 

25 

25 

24 

24 

24 

24 

2  4 

24 

10 

25 

24 

24 

24 

24 

24 

24 

2  3 

23 

23 

n 

24 

24 

23 

23 

23 

23 

23 

23 

23 

23 

12 

23 

23 

2  3 

22 

22 

2  2 

22 

22 

c2 

22 

